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Table 1 Tafel fitting data of potentiodynamic polarization

curves of Cu-4%Ti alloy in 3.5% NaCl solution

containing different S concentrations

s” / Bl
concentration/pl L. B/mVo1duA -y, fiiec'l \Y g(cac’l
0 -343.6 16.5 251.0 272.7
2.5 -370.3 11.8 297.8 252.5
20 -374.3 6.8 51.1 253.6
60 -384.3 6.3 166.7 635.0
100 -1037.5 0.7 52.1 97.2
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Fig.1 Potentiodynamic polarization curves of Cu-4%Ti alloy in

3.5% NacCl solution containing different S* concentrations
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Table 2 EIS fitting results of Cu-4%Ti alloy in 3.5%NaCl solution containing different S* concentrations

Q
2 . 1 R/ Re/ Wi/
S“concentration/pL L Q-cm? . Yl/ Y 0 Q-cm? X108 Q- cm?2-sH2
X10* Q*-cm?-s
0 4.545 6.354 0.8167 792 2.45
2.5 4.259 6.066 0.7838 823.4 2.08
20 4.08 5.349 0.8587 937.9 2.404
60 4.126 6.152 0.8577 1128 2.703
Q Q2
S¥concentration/pl L. Qséinz Y1/ Ql.qgl{nz Yo/ n Q Ré/mz
X10% Q1 cm?-s" x10% Q' cm?-s" ?
100 4.817 1.909 0.8676 2208 5.365 0.7934 2219
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Fig6 SEM images of Cu-4%Ti alloy immersed in 3.5%NaCl solution containing different S concentrations for different time
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Table 3 EDS analysis results of Cu-4%Ti alloy immersed in 3.5%NaCl solution containing different S* concentrations for 4, 8 and 12 d

Element content, w/%

Time/d S concentration/pL L.
Cu O Ti S Cl
0 92.1 5.6 1.9 - 0.4
25 86.4 9.2 3.7 0.5 0.3
4 20 84.7 9.8 45 0.6 0.4
60 73.8 14.6 8.7 2.3 0.6
100 78.5 8.4 2.1 10.7 0.3
0 84.2 124 3.0 - 0.4
25 86.5 7.2 3.6 0.8 0.2
8 20 735 18.0 5.8 25 0.3
60 50.0 29.1 18.0 2.9
100 81.9 7.3 1.6 9.0 0.2
0(A) 84.2 124 3.0 ; 0.4
0(B) 51.9 31.0 - - 171
25 (A) 88.5 7.4 33 0.4 0.3
2.5 (B) 84.1 115 2.8 11 0.5
20 (A) 67.1 15.3 15.9 15 0.2
. 20 (B) 64.2 18.2 13.9 35 0.2
60 (A) 36.1 29.9 19.9 2.0 0.1
60 (B) 41.8 313 25.0 1.9
100 (A) 86.3 9.5 0.5 3.1 0.6
100 (B) 86.7 9.9 0.2 25 05
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Fig.7 SEM images of cross-section of Cu-4%Ti alloy immersed in 3.5%NaCl solution containing S* concentration of 0 LL/L (a), 2.5 pL/L (b),
20 pL/L (c), 60 pL/L (d), and 100 p/L (e) for 12 d
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immersed in 3.5% NaCl solution without S* for 12 d
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Corrosion Behavior of Cu-Ti Alloy in Simulated S* Contaminated Seawater

Li Siyuan, Song Jianlei, Wei Huan, Du Huayun, Wei Yinghui, Hou Lifeng
(College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The corrosion behavior of Cu-4wt%Ti alloy in solid solution in simulated polluted seawater (3.5wt% NaCl solution containing S%)
was studied by immersion test and electrochemical test. The corrosion products on the surface of copper titanium alloy were analyzed and tested
by SEM, XRD and XPS. The results show that the CI" causes pitting corrosion of Cu-Ti alloy in solution, and the pitting pits with uniform
distribution are smaller in size. When the concentration of S* in NaCl solution is 60 pL/L, the pitting pits are connected with each other on the
surface of the alloy, showing uniform corrosion morphology. There is competitive adsorption between S* and CI” on the corrosion of Cu-Ti alloy,
and S corrosion of copper-titanium alloy is severe due to its strong adsorption. In NaCl solution containing S%, the corrosion products are
mainly CusS, Cu,S, Cu;0O and Cuy(OH)sCl. When S% concentration is high, the concentration of OH" in the solution increases, and the thickness
and density of the corrosion product film increase. Therefore, when S? concentration reaches 100 /L, passivation can occur to the Cu-Ti alloy
to slow down the corrosion.

Key words: Cu-Ti alloy; S* pollution; simulated sea water; corrosion; competitive adsorption
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